
LYONS' TREATISE ON ELECTRO-MAGNETIC PHENOMENA.' 

It is not easy to review the first volume of a treatise before the whole 
work has appeared. The present volume contains the first of six parts, the 
other five of which will form the second vo!ume; namely, "The Compass," 
"The Ship a Magnet," "The Mathematical Theory of the Deviations,"" Swing- 
ing Ship and Compensation of the Deviations," "Various Matters Bearing on 
the Main Subject." 

The character of the treatise is well indicated by its title. The first part is 
a commendable attempt to expound in a popular way the main features of the 
modern electro-magnectic theory. In his zeal to prove the real existence of 
the ether, and the intimate connection between light, heat, electricity, and mag- 
netism, the author bursts the bonds of conventionality in the order of his topics 
and manner of treatment. The compass, whose "variations" are to be 
plained in the second volume, is kept constantly before the mind of the reader. 
It is unfortunate that, in a modern English treatise on the compass, such an 
archaism as "variation" must apparently still be retained. If it is desired to 
enlighten the mariner and surveyor ou the scientific principles of compass 
work, why not begin now by saying "declination," when that is what is 
meant? 

The order of chapters is hardly !ogical. The one in which the existence 
of wave motion is so zealously argued should precede that introducing •he 
motion of the ether, and the chapter on the electro-magnetic field is placed 
too near the end of the book to serve its proper function. The definitions of 
units, etc., instead of being grouped by themselves for easy reference, are 
inserted promiscuously into the text; e. •'., on p. •94, "The 'magnetic mo- 
ment' of a bar and the ' moment of the Earth's magnetic couple' are phrases 
that have been frequently used in the chapter' it now becomes necessary to 
acquire exact ideas of them." 

The style is interesting and picturesque, filled with a certain cleverness of 
expression that gives at least a vivid conception of the object described, if 
not always a scientifically accurate one. The figures are an important additions. 
They are well executed and full of suggestion, and merit the inspection of 
teachers of physics. But the similes are often overdrawn, and bewilder the 
reader instead of helping him. Many expressions aye decidedly vagRe, as 
when we read on p. r9•, "Constant agitation, periodic and accidental, char- 
acterizes both [Earth's atmosphere and ether]; while time and place give a 
kind of local color to ex cry fluctuation." When we see the simplest trig- 
onometrical relations explained at some length, we infer •hat the book 
assumes only the most elementary knowledge of mathematics and physics; 
but how can we reconcile this with off-hand references to Fourier's Theorem, 
reversal of lines in the Sun's spectrum, and other matters that the reader has 
to take on faith ? 

The reasoning is often loose and illogical. On page 457 we have' "A sin- 
uous current is equal to a straight one of like intensity. This is proven •y 
Fig. 300 .... " 
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A serious defect is the scarcity of references in the text. \Ve are hardly 
prepared to accept the explanation offered in the introduction, that the orig- 
inal sources "are not always accessible to the majority of those for whom this 
treatise is written, and hence not likely to be consulted. by them' while those 
who might have recourse to original sources can readily judge of the verity 
or accuracy of the matter in the garb I have given it: therefore, for the former, 
references were an incumbrance, and for the latter a superfluity." 

It is hardly sufficient to give at the end of Part VIa list of works con- 
suited. The great name of Gauss is barely mentioned. The author might 
have been a little more consistent in his general omission of names had he 
likewise omitted such personal allusions to himself as on pp. •o8 and 209. 

For a treatise that bears especially on terrestial magnetism, the work is 
many respects singularly incomplete. Thus the only reference to the relative 
lengths of deflecting and deflected magnets in intensity observations is the 
dogmatic statement that "to obtain the best results the length of/2 should 
be •.2•,• times that of z/." The explanation of the effect of temperature on 
magnets is unsatisfactory, and no clear idea of the temperature co-efficient is 
given. In view of the importance that the earth-inductor is attaining, the 
description of this instrument is very inadequate, as is also the explanation of 
the damping effect of masses of copper surrounding the magnet. Our ideas 
of the vortex theory are hardly clarified by a perusal of pp. 426-43o. I•'or a 
more thorough treatment of these matters we would cheerfully sacrifice the 
privilege of perusing portions of the last chapter, in which certain dimen- 
tional equations are dwelt on at such length. 

We can not avoid a shock of surprise when told that a quartz fiber should 
be used in a field magnetometer. The only magnetograph described is the 
Adie instrument. Not a word is said concerning the modern portable vari- 
ometers, which are playing more and more a vital role in magnetic work. 
Detailed instructions for making magnetic observations in general the author 
does not attempt to give, but refers the reader elsewhere. 

There are several inaccuracies, especially in the chapter on discharge in 
gases. We are told on p. 349 that the cathode rays "will not turn a corner ;" 
three pages later comes the description of the deflection of cathode rays by 
a magnet. More serious is the error in stating that the bundle of rays is 
attracted goward the magnet, instead of being deflected at right angles to 
both the magnetic and the electrostatic lines of force. Again, the deflecting 
magnet does not need to be so "powerful" as the author would have us be- 
lieve. We must regard the statement on p. 348 as an oversight, that the 
cathode rays are a stream of electrified •nolec•les. To make the statement in 
the last paragraph on p. •o8 correct, strike out the word "Government" 
substitute "Navy Department." Other inaccuracies have been pointed out in 
reviews which have appeared in other journals. A.L.M. 

OB•TU.qR¾. -- We regret to be obliged to record the death of two 
eminent magnetists: P'ice-]ldmiral ofoao Carlos d• Brilo Capello, who had 
been Director of the Infante D. Luiz Observatory at Lisbon for twenty-six 
years, (tied on May •d, soon after his retirement f, om active work, and 
Charles zqnthony •qehott, after an illness of four months, passed quietly away 
at his home in Washington, on July 3•st. An account of Mr. Sehott's life 
and work, with portrait, appeared in Vol. IV, No. •. 


